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Appendix
Strain construction 60
luc reporter strain. The luc gene was amplified from pPEP23 (Sorg et al, 2015) with 61 primers MCS_R and luc_R2_BamHI, and subcloned into pPEPY (Veening laboratory 62 collection) by EcoRI/BamHI digestion and ligation, and then transformed into strain 63 DCI23 to construct strain XL30. After that, XL30 was transformed with plasmid 64 pPEPX or pPEPX-P3-sgRNAluc, making strains XL28 and XL29, respectively. 65 GFP fusion strains. To make C-terminal GFP fusions, the genes were amplified with 66 the primers listed in Table EV4 , and then the amplicons were digested with NotI and 67 SpeI, ligated into pMK17 (Veening laboratory collection), and transformed into S. 68 pneumoniae D39. For N-terminal GFP fusions, the amplicons were cloned into pCG6 69 (Veening laboratory collection). All strains are listed in Table EV5 . 70
Gene deletions. To delete spd_1197, spd_1198, spd_1416 and spd_1417, up-and 71 down-stream sequences of the genes were amplified with the primers described in 72 Table EV4 . An erythromycin resistance marker was amplified with primer pair 73
Ery_F_gibson/Ery_R_gibson from pJWV502 (Beilharz et al, 2015) . Next, the 74 amplified upstream sequence, erythromycin resistance marker and downstream 75 sequence were fused by Gibson assembly using DNA assembly master mix 76 (NEBuilder HiFi DNA Assembly Master Mix, Cat. E2621S). To obtain the depletion 77 strains, the assembly products were transformed into strains containing the Zn 2+ -78 inducible GFP-fusions of the respective genes using 0.1 mM Zn 2+ in the growth 79
medium. 80
To make depletion strains of spd_1405 and spd_1522, an extra copy of the 81 gene controlled by a Zn 2+ -inducible promoter P Zn was inserted into the bgaA locus of 82 the amplicons were digested with EcoRI and SpeI, and ligated into pMK11 (Kjos et al, 85 2016), and transformed into S. pneumoniae D39, leading to construction of strains 86 XL35 and XL38. The native spd_1405 and spd_1522 genes were replaced by an 87 erythromycin resistance marker as described above. To make the knockout mutants 88 of yabA, metA, hpt, spd_1895, eep, spd_1520 and spd_0379, up-and down-stream 89 sequences of the target genes were amplified with primer pairs as described in Table  90 EV4. An erythromycin resistance marker was amplified with ery_start/ery_end (for Gibson assembly products were subsequently transformed into S. pneumoniae D39 94 and the transformants were selected with erythromycin. 95
RNA sequencing 96
S. pneumoniae strains XL28 and XL29 were grown to OD 600 =0.4 in 5-ml tubes at 97 37ºC, and then diluted 1:100 in 20 ml fresh C+Y medium with (both XL28 and XL29) 98 or without (only XL28) 1 mM IPTG (two replicates per condition). The cultures were 99 incubated at 37ºC for 2.5 hours before growth was stopped on ice and cells collected 100 by centrifugation at 4 o C, 8000 rcf, 10 min. The pellets were washed with cold TE 101 buffer (10 mM Tris-Cl, pH 7.5. 1 mM EDTA), quickly frozen in liquid nitrogen and then 102 stored at -80ºC. Cells were lysed by bead beating in TE buffer and RNA was isolated 103 as described previously (Slager et al, 2014) . The purity and integrity of all isolated 104 RNA samples were assessed by RNA gel electrophoresis (Aranda et al, 2012) . Table EV2 . 118
Data analysis on growth of the CRISPRi library 119
The original CRISPRi library was constructed by picking 3 colonies from the 120 transformation plates for each of the target genes, resulting in a library size of 1173 121 strains. As described above, growth assays for each of these strains were performed 122 in the presence and absence of IPTG. Analysis of the obtained data was performed 123 using RStudio (RStudio, 2015). Firstly, for each condition (strain + IPTG 124 concentration), if applicable, a representative growth curve was selected from three 125
replicates by first eliminating clear outliers by visual inspection and subsequently 126 randomly selecting one of the remaining replicates. Secondly, each of the 1173 127 datasets were analyzed for two types of 'defects': either a OD-difference of more than 128 4-fold between induced and uninduced cells, or an increased-lysis phenotype. For 129 qualification as increased-lysis we accepted either a drop of OD 595 below 70% of the 130 maximum of that specific condition, or a negative slope during the last 90 minutes of 131 measurement that exceeds a specific threshold (-0.05 log 2 OD points/hour). The 132 latter was assayed by creating a least square fit to the last 10 data-points. We then 133 had to account for the fact that each colony picked in the library preparation had a 134 certain probability to be the result of failed cloning. We used this fact to select a 135 group of 36 negative control strains, by identifying strains that did not show any 136 phenotype, while the other 2 strains obtained for the knockdown of the same gene 137 displayed a clear OD-difference phenotype. Furthermore, we used the described 138 phenotype analysis to select one representative dataset (growth with or without 139 IPTG) for each of the 391 genes under study, according to the following hierarchy: I) 140 if one or more out of the three strains corresponding to the gene showed an OD-141 difference phenotype, these strains were assumed to be true transformants and a 142 random dataset from these was selected as representative. II) if none of the three 143 strains displayed an OD-difference phenotype, but one or more showed increased 144 lysis, these were assumed to be true transformants and a representative dataset was 145 again selected randomly. III) if none of the three strains showed a OD-difference or 146 increased lysis, a random dataset was selected from the three datasets. RNase were added into the nuclei lysis buffer of the kit. DNA was dissolved in 169 deionized water. Primer pair "parB prote forward/parB prote reverse" amplifying a 170 sequence near to oriC, and "ter Sp forward/ter Sp reverse" amplifying a sequence 171 near to ter, were used to determine the oriC-ter ratio by qPCR. 8.8 µg of DNA, 0.6 172 pmol of each primer and 10 µl of SYBR Green Supermix (Bio-Rad) were added into 173 the 20 µl of qPCR reactions. Amplification was performed on an iQ5 Real-Time PCR 174 detection system (Bio-rad) with the following program: 95ºC for 3 min, 40 cycles of 175 95ºC for 30s, 60ºC for 30s, 72ºC for 30s. Analyses of the data were performed as 176 described previously (Slager et al, 2014) . 177
In-gel GFP fluorescence scanning 178
T2 cells of S. pneumoniae strains were inoculated into C+Y medium with 0.1 mM 179
Zn
2+ by 1:50 dilution, and then incubated at 37ºC. When OD 600 reached 0.3, 3 ml ofbacterial culture was centrifuged at 8000 rcf for 2 min, and then washed with 1 ml of 181 cold TE buffer (10 mM Tris-HCl, pH 7,5; 1 mM EDTA, pH 8.0). The pellets were 182 resuspended in 150 µl of TE buffer and sonicated until the solution became clear. 183
The sonicated cell lysates were centrifuged at 12000 rcf for 5 min. Then 100 µl of 184 supernatant was mixed with 100 µl of 2×SDS loading buffer (100 mM Tris-HCl, pH 185 6.8; 4% SDS; 0.2% bromophenol blue; 20% glycerol; 10 mM DTT), and incubated at 186 room temperature for 5 min, after which, 15 µl of sample was loaded into each well of 187 12% SDS-PAGE for protein separation. GFP fluorescence signal was captured by 188
Typhoon 9400 variable mode imager (GE). 
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Related to Figure 1D . Gene luc is co-transcribed with the downstream genes (spd_0424, 
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A.
Gene cluster of fatty acid biosynthesis of S. pneumoniae D39, "+" denotes the 227 interspace between neighboring genes, and "-" denotes the overlap between neighboring 228 genes in base pairs.
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Representative images of phase contrast, DAPI staining and nile red staining are 
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